Introduction
Behavior of Pollutants in the Indoor Environment
The indoor environment has often been ignored as a significant source of exposure to air pollution, despite the fact that levels of pollutants in the indoor air can frequently exceed those concentrations which commonly occur in the outdoor environment. The present paper endeavors to review those instances where indoor air pollutants and particularly halogenated hydrocarbons, may reach concentrations of potential public health significance. In the past there has been considerable attention given to the potential health hazards of chlorinated aromatic compounds such as PCB's and pesticides. To date, however, there has been relatively little attention given to the halogenated aliphatic compounds which are the primary focus of the present paper. If it is assumed that a given pollutant is chemically stable and evenly distributed in the indoor air, then its decrease in concentration as a function of time due to air dilution is described by eq. (1):
C --Coe(kQt/V) (1) where C is concentration at time t, C. is initial concentration at time t = 0, Q is air turnover rate (ft3/min), V is room volume (ft3), t is time (min), and k is a constant to adjust for imperfect mixing.
This simplified equation assumes that the pollutant in question is evenly distributed at time zero and that after time zero the pollutant source is turned off and the air supply into the room is not contaminated by the pollutant in question. If a continuous source after time zero for a given pollutant is also present and/or if the ambient air is contaminated, then the problem becomes more complex. In the discussion to follow only the simplified equation will be considered.
In practice, under best mixing conditions, the highest achievable value for k, the mixing constant in eq. (1) Table 4 is a breakdown of propellant use in aerosol products as a function of product category (3). It is apparent from this table that a number of halogenated hydro- Tables 2 and 3 . It is noteworthy that the threshold limit value for perchloroethylene is 100 ppm with excursions recommended not to exceed 150 ppm (5) . Accordingly, aerosol products containing perchloroethylene may, under certain circumstances, result in exposures among the general population which exceed established exposure limits for workers.
Another source of indoor exposure to halo- Table 6 are the indoor levels for some commonly used solvents predicted by asuming that these attain a concentration only 0.1lo of their saturation level in the air. In this regard it is noteworthy that carbon tetrachloride, trichloroethylene, and tetrachloroethylene (perchloroethylene) have been detected in both the ambient and the indoor air (4, 6) .
For example, one study in Los Angeles County in 1966 estimated that emissions of hydrocarbons into the atmosphere from organic solvent usage comprised better than 20%o of all 
Health Implications
In assessing the risk to health for the general population from exposure to a given air pollutant, one must consider the inherent toxicity of the material in question, the range of concentrations which may be present in the air, and the probability that members of the population may be exposed to these concentrations. If one were to examine the halogenated hydrocarbons on the basis of the above criteria, many compounds in this class would have to be suspected as potential health risks for the general population.
Observations such as those discussed in this paper suggest that the general population is currently exposed to halogenated hydrocarbons in the indoor environment. The health implications of many of these compounds are not well understood. For example, the preponderance of studies on Freons, commonly used as aerosol propellants, involve consideration of acute, but not chronic effects (3) . Though Freons are considered to be chemically inert in the environment, this may not be true in biological systems. Available data suggest that short-term exposures to Freons in man may result in cardiac arrythmias (3) . The possible effect of such exposures upon individuals already prone to arrythmias such as those with atherosclerotic heart disease must thus be considered and requires additional study. Use of aerosal products containing methylene chloride may also stress the cardiovascular system by increased endogenous formation of carbon monoxide (9) . Other halogenated hydrocarbons should also be examined for their potential effects upon CO metabolism. Home cleaning agents in aerosol form have the potential to exceed accepted occupational exposure limits for perchloroethylene. Clearly the multitude of aerosol products commercially available represent an important source of exposure to halogenated hydrocarbons, as do solvents and anesthetics. Exposure to these substances is greatly accentuated in the indoor environment where there is less opportunity for dispersion. Since the activity patterns of the general population include a substantial portion of time spent indoors, the cleanliness of the indoor air becomes an important consideration.
